
wo 01/30778 PCT/EPOO/10528

-64-

CLAIMS

1 . A compound of formula I

\
X.
\
R,

I

wherein Nu is a heterocyclic nucleus selected from thiazole in which the R|, R2 and R
substituents are disposed as indicated below _ , _ _

or iniidazo[4,5-b]pyridine in which the R|, R2 and substituents are disposed as indicated

betow

wherein

Ri is pyrimidyl or pyridyU

Xis-NR6-Y-.-0-or-S-.
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where R« is H, Ci-C4alkyl, Ca-Cgcycloalkyl, Cs-CscycloalkylCrCaaDcyl, Q-

Cigaryl, Ca-Cuheteroaryl, C7-Ci9aralkyl or C4-Ci9heteroaralkyl, and -Y- is

Ci-C4alky]ene or a direct bond;

R2 is phenyl, optionaDy substituted by one or nwre substituents, each of which is

, independently selected from

halo,

CF3.

cyano,

amado or thioanudo which is optionally mono- or di-N-substituted by CrC4a]kyl or

the N atom of which forms a 5-7 membered heterocyclic ring optionally containing

an additional hetero atom selected from O, S or N which N is optionally d-Qalkyl

~ Ci-C4alkylcarbonyl or CrC4alkylthiocarbonyl substitued,

carboxylate or thiocarboxylate optionally in the forni of an optionally halo-

substituted Ci-Cioalkoxy, C2-Cioalkenoxy, Q-Cioalkynoxy, C3-G7cyclaIkoxy/C5-

C7cycloaOcenoxy, arylpxy. arylalkoxy, hetcroaryloxy or heteroarylaDcoxy ester,

optionally mono* or di-CrQalkyl-substituted-Cb-Cjalkyl optionally Cj-Ctalkyl- or

C3-C5 cycloalkyl-substitutcd-carbonyl or -thiocarbonyl,

optionally halo-substituted-CrC4alkoxy, C2-C4alkenoxy, Ca-C^alkynoxy, C3-

Cscycloalkoxy or Cs-Qcyclothioalkoxy,

optionally halo substituted CrC4 alkyl,

oxycarbonyl or optionally N-CrQaOcyl-substituted anunocarbonyl both of which

are optionally CrC4alkyl or Cs-Cscycloalkyl substituted (including thiocarbonyl

analogues thereof),

|

optionally mono- or di<!i-C4a]kyl-substituted-CVCiallcylamine which is optionally

mono-or di-N-CrC4 aDcyl substituted,

optionally mono- or di-CrQalkyl-substituted-Co-CiaBcyl optionally N-CrC4aIkyl-

substituted amino-carbonyl or -thiocarbonyl,

optionally N-CrC4alkyl-5ubstituted anuno-sulphinyl or -sulphonyl optionally

substituted by

optionally mono- or di-N-CrC43lk;^substituted amino.
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a nitrogen atom which form a heterocyclic ring of S to 7 members

optionally containing an additional heteroatom selected from 0, S or N

which N is optionally VC4alkyl CrC4alkyIcarbonyl or d-
C4alkylthiocarbonyl substitued, or

sulphinyl or sulphonyl optionally substituted by

optionaUy ha]o-substituted-C|-C4alkyl, C2-C1 aDcenyl, C2-C4 alkynyl,

optionally mono- or di-CrC4alkyl-substituted amino/

a nitrogen atom which form a heterocyclic ring of 5 to 7 members

optionally containing an additional heteroatom selected from O, S or N

which N is optionally d-C^alkyl CrC4alkylcarbonyl or Cr

C4alkylthiocarbonyl substitued;

Ra is H, amino, CrCioalkyl, Ca-Ciocycloalkyl, Ca-Cuheterocycloall^l, Q-CigaryU or C3-

Cigheteroaryl each of which is optionally substituted by up to 4 substituents separately

selected from Ci-C4allcyl, halogen, haIo-substitued-CrC4alkyl, hydroxy, CrC4alkoxy, Ci-

C4alkylthio, Q-dgaryl, C3-C18 heteroaryl, C6-Ci8arylCrC4aIkyl, C3-C18 heteroarylCr

C4alkyl, Ca-Cifiheterocycloalkyl or optionally mono- or di-CrC4aIkyl substituted amino or

by N-heterocycly] containing from 5 to 7 ring atoms and optionally a further hetero atom

selected from O, S or N, all of which are iurther optionally substituted halo, hydroxy, C|-

QaScyl, CrCUalkoxy or CrQaDcoxycarbonyl;

R4 is CrCioalkyl, Q-Cisaiyl, Cs-Cisheteroaiyl, or Ca-Cncycloalkyl optionally substituted

by up to 3 substituents separately selected from CrC4aIkyl, halogen, halo-substitued- Cr

C4alkyl, hydroxy, Ci-C4alkoxy, CrC4alkylthio, optionally mono- or di-CrC4aIlcyl

substituted amino, or by N-heterocyclyl containing from 5 to 7 ring atoms and optionaUy

containing a frirther hetero atom selected from O, S or N,

and pharmaceutically-acceptable and -cleavable esters thereof and acid addition salts thereof

A con^und according to claim 1 of fomiula n
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wherein

ZisNorCH;

Xis-NR6-Y-,-0-or-S-.

where is H, Ci-C4alkyl, Ca-Cgcycloalkyl, Ca-CacycloalkylCi-Csalkyl, Q-

.Cisaryl, C3-=Ci8heicroaryl,_C7rCi9aralkyl or C4-Ci9heteroaralkyl, and -Y- is

CpQalkylene or a direct bond

;

R2' is phenyl, optionally substituted by one or more substituents, each of which is

independently selected from halo, CFa, cyano, amido or thioamido, carboxylatc or

thiocarboxylate, CrC4alkoxy, CrC4alkyl, or NH2 which is optionally mono-or di-C|-C4

alkyl substituted;

R3* is H7 Gi-CioaIkyl, Cs-Ciocycloalkyl, Ca-Cuhctcrocycloalkyl, Q-Cisaryl, or C3-

Qsheteroaryl each of which is optionally substituted by up to 4 substituents separately

selected from Ci-C^aOcyl, halogen, halo-substitued-CrQalkyI, hydroxy, CrCaalkoxy, Ci-

C4a]kylthio, or optionally mono-or di-CrC4a]kyl substituted amino, or by N-heterocyclyl

containing from 5 to 7 ring atoms and optionaUy containing a further hetero atom selected

fromO, SorN; 1

R4* is Q-Cigaryl, Ca-Cisheteroaryl, or Ca-CucycloaDcyl each of which is optionally

substituted by up to 4 substituents separately selected from Ci^alkyl, halogen, halo-

substitued-Ci^alky], hydroxy, CMalkoxy, Ct^alkylthio, or optionally mono-or di-Ci-C4aIkyI

substituted amino, or by N-heterocyclyl containing from 5 to 7 ring atoms and optionally

containing a ftinher hetero atom selected from O, S or N,

and pharmaceutically-acceptable and -cleavable esters thereof and acid addition salts

thereof.
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3. A con^und according to claim 2 of fonnula II*

^4

wherein

R4" is phenyl or Ca-CTcycloalkyl each of which is optionally mono-substituted by halogen,

Ci-C4alkyl, CrOalkoxy, hydroxy, trihalomethyl or optionaDy mono-or di-Ci-Qalkyl

substituted anuno, or by N>hejerocyclyl containing from 5 to 7 ring atoms and optionally

containing a further hetero atom selected from O, S or N;

Rio is halogen, cyano, amido, thioamido, amino or CrC4aIkyl;

Ra'V is H, CrC4aIkyl, phenyl, pyridyl, morpholinyl, piperidyl, piperazyl, or optionally

mono- or di-CMalkyl substituted amino, each of which is optionally substituted, e.g. by up

to 2 substituents, separately selected from CrC4a]kyl, halogen, hydroxy, Ci-CUalkoxy, or

optionally nM>no-or di-Ci-Qalkyl substituted aiiuno;

ZisNorCHand

X*' is -NH-YS -O- or ^S-. where Y* is CH^-CHa-, -CH(ais)- or a direct bond,

and pharmaceutically-acceptable and ^cleavable esters thereof and acid addition salts

thereof.

4/ A compound according to claim 2 selected from:

4-(4-FhiorophenyI)-5'-(2-[ 1-(S)-phenylethyOamino-4-pyrimidinyl)-2-(4-methyl-pipcridine-1 •

yl)thiazoIe;

4-(4-Ruorophenyl)-5-(2-[l-(S)-phenyfethyl]amino-4-pyrimidinyl>2-(4-NH-^ 1^

yl)thiazole;

4-(4-Fluorophenyl)-2-(4-methy^)iperidine-l-yO-5-(2-Icyclopropyl-iTO
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pyridinyI)thiazoIe and

4-(4-Fluorophenyl)-2-(4-NH-piperidine- 1 -yl)-5-(2-( l-(S)-phenylethyl)amino-4-

pyridiny])thiazole;

and phannaceutically-acceptable and -cleavable esters thereof and acid addition salts

thereof.

5* A process for the preparation of a compound of formula II'
*

wherein R3", R4", Rio and Z are as defined in claim 3 and X**' is which conq>rises

reacting the corresponding precursor compound of formulam or III'

with the corresponding R4''*NH2 amine, wherein Ra**, R4" and Rio are as defined in claim 3,

and thereafter, if desired, converting the con^und of formula IT' obtained into a further

compound of formula IT* or a pharmaceutically-acceptable and -cleavable ester thereof or

acid addition salt thereof.

6. A compound accordbg to claim 1 of formulaV
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14\

V

wherein

Rii is pyrimidyl;

Xis-NR6-Y-.-0-or-S-,

where is H, CrC4alkyl, Q-Cigaryl, C3-Cisheteroaryl, C7-Ci9aralkyl or

C4-Ci9heteroaralkyl, and -Y- is CrC4alkylene or a direct bond ;

Ri2 is phenyl, optionally substituted by one or more substituents, each of which is

independently selected from

halo,

CF3,

cyano,

anudo or thioamido which is optionally mono- or di-N-siibstituted by Ci-C4alkyl or

the N atom of which forms a 5-7 numbered heterocyclic ring optionally containing

an additional hetero atom selected from O, S or N which N is optionally Ci-C4alkyl

CrC4alkylcarbonyl or CrQalkylthiocarbonyl substitucd,

csurboxylate or tlBocarboxylate optionally in the form of an optionally halo^

substituted Ci-CioaDcoxy, Ci-Cioalkenoxy, Ci-Cioalkynoxy, Ca-CTcyclalkoxy, C5-

CTcycloalkenoxy, aryloxy, arylaBcoxy, heteroai>'loxy or heteroarylalkoxy ester,

optionally mono- or di-CrC4alkyl-substituted-C(rCiaIkyl optionally (i!rC4alkyl- or

Cj-Cfcycloalkyl-substituted-carbonyl or -thiocarbonyl,

optionally ha]o-substituted-Ci-C4alkoxy, C2*Calkenoxy, Ci-Calkyno?^, C3-

CscycloaDcoxy or Ca-Cjcyctothioalkoxy,

optionally halo substituted C1-C4 alky],

oxycarbonyl or optionally N-Ci-Caallcyl-substituted aminocarbonyl both of which

are optionally CrQaDcyl or Cs-Cjcycloalkyl substituted (inchiding thiocaibonj^

analogues thereof)*



wo 01/30778

-71 .

PCT/EPOO/10528

optionally mono- or di-Ci-C4aIkyl-subslitutcd-Co-CiaIkylamine which is optionally

mono-or di-N-CrC4 alkyl substituted,

optionally nwno- or di-CrC4alkyl-substituted-Co-Ci alkyl optionally N-CrC4alkyl-

substituted amino-carbonyl or -thiocarbonyl,

optionally N-CrC4alkyl-substituted amino^sulphinyl or -sulphonyl optionally

substituted by

optionaUy mono- or di-N-Ci-Qalkyl'Substituted amino,

a nitrogen atom which form a heterocyclic ring of S to 7 members

optionally containing an additional heteroatom selected from O, S or N

which N is optionally CrC4aBcyl d-Qalkylcarbonyl or Ci-

C4alkylthiocarbonyl substituted, or

sulphinyl or sulphonyl optionally substituted by

optionally halo-substituicd-CrC4alkyl, C2-C4 alkenyl, C2-C4 alkynyl,

optionally mono- or di-N-CrC4alkyl-substitutcd amino,

a nitrogen atom which form a heterocyclic ring of 5 to 7 members

optionally containing an additional heteroatom selected from O, S or N

which N is optionally CrCUaDcyl Ci-QaBcylcarbonyl or d-

Qalkylthiocarbony] substitued;

Rj3 is H, amino, Ci-Cioalkyl, Ca-doCycloalkyl, Ca-Cuheterocycloalkyl, Q-Cuaiyl, or C3-

Cisheteroaryl all optionally substituted by up to 4 substituents separately selected from Cp

Qalkyl, halogen, halo-substitued-CrC4alkyl, hydroxy, CrQaDcoxy, CrQalkylthio,

Cigaryl, Ca-Cighetcroaryl, Q-CigarylCrC^alkyl, Cs-CigheteroarylCi-Qalkyl C3-

Cisheterocycloalkyl or optionally mono- or di-N-Ci-C4alkyl substituted amino all of which

are optionally substituted by halo, hydroxy, Ci-C^alkyl, Ci-daBcoxy or d-

daflroxycsff

Ri4 is CrCioaDcyl, Q-Cuaryl, d-Cigheteroaryl, or d'Cncycloalkyl optionally substituted

by up to 3 substituents separately selected from Ct-dalkyl, halogen, halo-substitued-d*

daOcyl, hydroxy, Ci-dalkoxy, d-dalkylthio, optionally mono- or di-N-Ci-dalkyl

substituted amino, or by N-heterocyclyl containing from 5 to 7 ring atoms and optionally

containing a further hetero atom selected from O, S or N,
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and pharmaceutically-acceptable and -cleavable esters thereof and acid addition salts

thereof.

7. A cornpound according to claim 6 of formulaV

wherein

Ri4 is phenyl or C3-C7cycloaIlcyl each of which is optionally mono>substituted by halogen,

CrC4alkyl, Ci-C4alkoxy. hydroxy, trihalomethyl optionally mono* or di-N-CrC4alkyl

substituted amino, or by N-heterocyclyl containing from S to 7 ring atoms and optionally

containing a further hetero atom selected from O, S or N;

Rio is halogen, CF3, CrC4alkyl or Ci-C4alkoxy;

Ri3* is pj^dylT pynmidyt piperazinyl, piperidinyl, NR9R]o, -CH2OH, CHaNRisRie, -

ai2CH2Ri5Ri6. or Het-CrC4alkyl-.

wherein

R9 and Rio are separately selected from H, Ci-C4alkyl» Ce-Cjsaryl, C3-C18 heteroaryl,

Q-CisarylCrCialkyI, C3-Ci«hcteroarylCrC4aIkyl all of which are optionally

substituted by halo, hydroxy, CrC4alkyl, CrC4alkoxy, CrC4alkoxycarb<lnyl,

Ru and R^ are separately selected from H or CrQalkyl, and

Het is N-heterocycIyl containing from 5 to 7 ring atoms and optionally containing a

- further hetero atom (c.g. 0,S or N) ' ^

X" is -NH-r-. .0- or -S-. where Y* is -CHj-. -CH2-CH2-, -CHiCH^y or a direct bond.

and pharmaceutically-acceptable and -cleavable esters thereof and acid addition salts

thereof.

8. A compound according to claim 6 selected from:
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2-f4-Fluorophenyl)- 1 -(2-cyclopenlylamino-4-pyrixnidinyl)-5-(piperidino-N-2-ethy

b]pyridine;

2-(4-Fluorophenyl)-]r{2-cyclopentylainino-4-pyrim)dinyl)-5-(N,N-dieth

elhyl)imida2o[4,5-b]pyridinc;

2-(4-Fluorophenyl)- 1 -(2-cyclopenlylanimo-4-pyriiiiidinyl)-5-(iTO

b]pyridine;

2-(4-Ruorophenyl)-l-(2-cyclopentylamino-4-pyrimidinyl)-5-(isopropylanm

ethyl)imidazo[4,5-b]pyridine;

2-(4-Fluorophcnyl)- 1 -(2-cyclopentylaniino-4-pyriinidinyl)-5-(py^

b]pyridine;

2-(4-Fhiorophenyl)- 1 -(2-cyclopenlylamino-4-pyriinidinyl)-5-^

2-(4-HuDrophcnyl)-l-(2-<:yelopentylamino-4-pyriinidinyl)-5-{4-p

2-(4-FIuorophcnyl)- 1 -(2-( I-(S)-phenylethyI)aniino-4-pyriinidinyO-S-aminoi^

2-(4-FluorophenyI)-l^-bycloi)e^^^

2-(4-Fluorophenyl)- 1 -(2-( 1 -(S)-phenylethyl)ammo-4-pyrijn5dinyl)-5-(4-NH- 1 -pipcrazinyl)

imidazo[4,5-blpyridine;

2-(4-Ruorophenyl> 1-(2-cyclopenlylanunor4-pyrimidinyl)-5-(4-NH- 1 -piperazinyl)iinidazo[4,5-

b]pyridiiie;
'

2-(4-HuorophenyI)- 1-(2-cyclobutylainmo-4-pyriniidinyl)-5-(4-N^

b]pyridine;

2-(4-Fluorophcnyl)- 1-(2-cycIppropylamino-4*pyriinidinyl)-5-(4-NH- 1 -piperazinyl)ini]dazo[4,5-

b]pyridijie;

2-(4-Fluorophenyl)- 1 -(2-( 1 -(S)-phenylclhyl)aniino -4-pyrimidinyl)-5-(4-rnelhyl- 1 -piperazinyl)

inudazo[4,5-b]pyridine;

2-(4-FluorophcnyI)-l-(2-cycIopcntylaniino-4-pyrim 1 -piperazinyl)iiiiidazo[4,5-

bjpyridine;

2-(4-FhiorophenyI)- 1-(2-cydobutylainino-4-pyriinidinyl>5-(4-iiiet^^^ 1 -piperazinyl)iiiudazo[4,5-

b]pyridine;

2-(4-Huorophenyl)- 1-(2<yclopropylajnino-4-pyrimidinyl)-5-(4-

bjpyridine;
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2-(4-Fluorophenyl)- 1 -(2-( 1 -(S)-phenylethyl)ainin6-4-pyriniidinyl)-5-(4-(2-hydroxy-2-

methyOpropyl- 1 •piperazinyI)imidazo[4,5-b]pyridine;

2-(4-Fluorophenyl)- 1 -(2-cyclopentylamino-4-pyrimidinyl)-5-(4-(2-hydroxy-2-inethyI)propyl- 1 -

piperazinyl)imidazo[4,5-b]pyridine;

2-(4-FhJorophenyl)- 1 -(2-cyclobutylamino-4-pyrimidinyl)-5-(4-(2-hydroxy-2-mclhyl)^^ 1 -

piperazinyl)iinidazo[4,5-b]pyridme;

2-(4-Ruorophenyl)- 1 -(2-cycloprdpylamino-4-pyriinidm^^

piperazbyl)iniidazo[4,S-b]pyridine;

2-(4-FIuorophcnyl)- 1 -(2-cyclopentylamino-4-pyriniidinyl)-5-(4-piperidm iiradazo[4,S-

bjpyridine;

2-(4-Fluoropheny])- 1 -(2-cyclopenlylainino-4-pyrirmdinyl)-5-( 1 -inethyl-4-piperidinyl)iniida2o[4,5-

b]pyridiiie; ^ -

2-(4-Fluorophcnyl)- 1 -(2-cyclopentylainino-4-pyrimidinyl)-5«( 1 -(2-hydroxy-2-niethyl)propyl-4-

piperidinyl)imida^
'~ — -

2-(4-FhidrophenyI)- 1 -C2-cyclGpciityIainino-4-pyriiTudinyO-5*(bei^ iiiiidazo[4,5-

b]pyridine;

2-(4-FIuorophenyl)- 1 -(2K:yclopentylamino-4-pyrimidinyl)-5-(rnoq)holino) iniida20[4,5-b]pyridinc;

2-(4-Huorophenyl)-l -(2-cyclopenlylamino-4-pyrimidin^ aTnino)imidazo[4,5-

blpyridinc;

2-(4-Fluorophenyl)- 1 -(2-cyclopentylanuno-4-pyriniidinyl)-5-(pyridyl-4-ain^

b]pyridine;

2-(4-Fluorophcnyl)- 1 -(2-cyclopcntylaiiiino-4-pyriinidinyl)-5-( 1 -ethoxycarbonyl piperidine-4-

aniino)iiiudazo[4,S-b]pyrid]ne, and

2-(4-Fluorophcnyl)- 1 -(2-cycIopenty]aniino-4-pyriinidmyl)-5-(pipc

anuno)ijn]dazo[4,5b]pyridiiie.

9. A process for the production of

(i) an Agent of the Invention of formula
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V"

wherein Rn, R12, Ru and X are as previously defined and Rn" is -CH2-CH2NRi5Rie or -

CHi-CHi-Het wherein R15. R16 and Het are as previously defined comprising reacting a

corresponding vinyl precursor of formula VI

VI

wherein Ru, R12, Ru and X are as previously defined with the corresponding amine of

foiTiiuIa HNR15R16 ofN-heterocycloatt^ confound;

(ii) an Agent of the Invention of formula V wherein R13 is aryl or heteroaryl conprising

arylation or heteroarylation of a con^und of formula VII

R14,

a VII

wherein Ru, Rn, Ru and X are as previously defined;

(iiO an Agent of the Invention of formulaV wherein Ru is -N-hetcrocycloalkyl, -NH-ar^ -^NH-

heteroaryl -NH-hetcrocycloallqd, -NH-(Ci-C4alkyI)-heterocycloaIkyl. -NH-CQ-CUalkyl)-

aryl, -NH-(Gi-C4aIkyI)-hcteroaryl, or •NH-(C|-C4aIkyl)-heterocycloaIkyl coii5)rising
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coupling a corresponding chloroprecursor compound of formula VII, as defined above,

with the corresponding N*heterocycIoaIkyI compound or amine;

(iv) an Agent of the Invention of formula V in which R13 is -NH2, comprising reacting the

corresponding methyl sulphinyl compound of formula Vm*

viir

wherein Rn, and Ru are as previously defined, with the corresponding amine of formula

R14-NH2, and

(v) an Agent of the Invention of formula V in which Ru is piperazinyl , comprising reacting a

corresponding methylsulphinyl compound of formula VnT'

viir

wherein Rn and R^ are as previously defined and P is anN protecting group, with the

corresponding amine of formula Ri4-NH2.

10, A method of inhibiting production of soluble TNF, especially TNFct, or of reducing

inflammation m a subject (Le., a mammal, especially a human) in need of such treatment

which method con9>rises administering to said subject an effective amount of a conq>ound

according to claim 1.
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11. A confound according to claim 1 for use as a pharmaceulical, e.g. for use as an

immunosuppressant or anliinflammatory agent or for use in the prevention, amelioration or

treatment of any disease or condition as described above, e.g., an autoimmune or

inflammatory disease or condition.

12. A pharmaceutical con^sition comprising a compound according to claim 1 in association

. with a pharmaceutically acceptable diluent or carrier, e.g., for use as an immunosuppressant

or anti-inflammatoiy agent or for use in the prevention, amelioration or treatment of any

disease or condition as described above, e.g., an autoimmune or inflammatory disease or

condition^

13. Use of a compound according to claim 1 in the manufacture of a medicament for use as an

immunosuppressant or anti-inflammatory agent or for use in the prevention, amelioration or

treatment of any disease or condition as described above, e.g., an autoimmune or

inflammatory disease or condition.

>


